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Abstract

‘1’lIc  Gali]co spamxraft  was launchc!cl on OCtobCr  18, 1989. Aftc:r a 3.7 billion
kilomdm ~ourJlc!_y ]asting  ~ud. ovm’ six yc!ars, ifhc! Galilm (h’bilmr  ant] 1 ‘J’013c
arrival at Jupil.m  on ]hxc!mbm 7, 19{)5.  ‘1’1](:  aim~osphm’ic  1 ‘J-Oh surviv(:c] its
atm ospllcric  cmtry  and sucxwssful  ly tran sJn i ttc!d data to the {hbi tcw f]yinp;
ovorh  cad for 58 minutc!s.  ‘1’1) C Orbit(!)’, after a 900-ki  1 oJn ctmr gravity -assi st flyby  of
] o, storf!d  the! data mmivc!d  fl’om the ] ‘J’obc! aJ”ld thm fiJ’[!d i iS nlaiJ3 C!n[:ine to cI”JtcH’
a 203-clay  orbit about Jupitc!r.  1 )uring the! orbital phase of the mission, which  lasts
two years, Lhc (h’biic!r  will  mndud a huJ’ of the Jupitm systc!m,  including tcm
p l a n n e d  CIOSC: mcountcm  wiifh the ijhrcw (;alilcan  satdlitm  ICuropa,  Ganymwle
and Cal 1 i sh. ‘J’o d at(!, th(! Orbi tm has su ux!ssfull. y coInpl ctd the: first thr[!c! of tllo
tm p] annd sate!] lito cncountc5Js. Navigyition  for the! Galilm Mission has pJ’ovcd  to
b{: a unique ant] d~allcmging  task. M:l~or  faders that  hav(! had significant [: ffkds
OJI th(! navigation shatcg,y  for Galileo induc]c: limitd  s~jacxm>aft  pmpc!llant
supp].y,  Marth fl.yb.y  navigation Constraints, low-gain animnna  opmations,  and
spau!m’aft,  AV mc!chanizai,ion  Consiraink.  ]{;Jl rout(! to ,]upitcw,  Jlavigai,ion
pc!rfhmanm:  at the thrc!e  p] anetary ~ravi ty-assi  st flybys (one with Vc!nus aJIcl two
with ]{larth) and hC two main -bc!]i, astcroic]  flybys ((15] (;aspJw anc~ 243 ] da) was
mm]  ] m t. ‘J’hc c1 upi  tc!r ) ‘rob(: was d d i vcm!c]  to its aim osph m>i c eJItry target  wcdl
within targding  rcc~uircmmts. ‘J’hc 10 flyby  aJld <l upi tc!r orbit  in sm’ti on burn  WC:J’U
also con- Iplctxii  flawl[!ssly. An innovative! contingmcry  orbital tour stratmg.y,
dc!vc!] op!d about a month ~jri  or to ,1 UpiiK:l’  arriva], in coJ3.i UJ”I Ction with a n Carly
lwrf{!d Jupitm orbit insertion burJ~, c!nab] d can  cdl ation of five: p] annc!d Iraj(!dory
COITdiOIl  IllaJl[!UVC!J’S  - a t,J’Ll]y rc!markab]c!  OLJ~COIn[!. Navigation pcJ’foJ’mancc!
mntinuc!s  to bc mcc!]][!JIt fbr the orbi~a] tour satd]ik  c!ncouJILc!J’s;  this has rmultd
in a significant incowasc  in md-of-mi  ssion propc]lani  margin. ‘J’his exu!llmt
n avi ~atiml perform anm is athi butabl  c! i J] 1 arge part h the! us{! of sophi sti catd
gravity-assist trajdory  optimi~jation  tmhniqucs  and c:xt[!nsivc use: of optical
naviga t ion  (c!nab]ccl b-y JIC!W spacmr’af{  software a]gorihms that J’c!ducc  the:
amou JIt of” d~ta rc!turJIc!d for Cad optical navigation ]jidum by a factor  of 200).  ‘1’13[:
chall(!ngm aJl(l rc!sultjs of navigating Galilm  thJ’OU@  tl]c! iJltC~J)]a  JICt?lJ’.y traJlsfC]’
to ,1 upitx!r,  dclivcwy of the atm osphmi c C!JltJmY 1 ‘robe!, cl upi  tm orbit  in sc!rti on, and thc

‘ (;alilco  1 )q)uty  Navi~ation  ‘1’cam Chief, IMCDII.KT  Al AA, A AS, JIIIS.




